Introduction
Since Bankart et al. [3, 4] described reattachment of an avulsion of the anterior glenohumeral ligament from the glenoid for the surgical treatment of recurrent anterior dislocation of the shoulder, many authors have reported good results [5, 7, 11, 17-21, 23, 24] . However, in athletes, numerous problems may occur due to recurrence of the dislocation or subluxation, persistent pain or apprehension, and limitation in the range of movement, especially external rotation. Recent clinical and experimental studies have suggested that the causes of failure after Bankart repair are due to capsular redundancy, laxity, elongation or stretching, capsular ligamentous attenuation, a rotator interval lesion, a defect in the glenoid rim or a degree of tension in the capsular repair [2, 6, 8, 9, 13-15, 19-22, 24, 25] .
The purpose of this study is to describe a T-shaped capsular shift procedure for recurrent anterior dislocation and subluxation in the shoulder, and to present our results from treating these injuries in athletes.
Patients and methods
Between 1986 and 1994, 34 shoulders in 34 athletes with traumatic anterior recurrent dislocation and subluxation were treated using a modified Bankart procedure. All patients had their first episodes of dislocation or subluxation due to trauma. Patients who had atraumatic anterior instability were excluded from this study. Pre-operatively, all except 2 had undergone a programme of rehabilitation of the shoulder which included rest, modification of activity and a specific exercise programme for strengthening the rotator cuff muscles, the deltoid and the muscles of the scapula lasting for three to six months. Seven patients who underwent the modified Bankart procdure combined with a Bristow operation were excluded, and two were lost during follow up, leaving 25 patients (21 males and 4 females) for evaluation. There were 11 injuries to the right shoulder and 14 to the left. All patients were right handed. Their median age at the time of operation was 22 years (range 15-34 years). A median of seven episodes of anterior dislocation and/or subluxation had occurred prior to the operation, Adapted from American Academy of Pediatrics Committee on Sports Medicine: Recommendation for participation in competitive sports with the number of episodes ranging from 2 to more than 100. The follow up period averaged 6 months (range 26-129).
The diagnosis was recurrent dislocation in 14 cases and a recurrent subluxation in 11, including 11 with mild inferior and/or posterior laxity. Patients with a grade-III inferior instability [2] and symptomatic posterior instability were excluded from this series. These patients were generally treated using the capsular shift procedure of Neer [14] .
Thirteen patients played contact sports, 12 at competition level; 8 played limited contact sports, including 6 at competition level: 4 played non contact sport. Overall, 18 patients (72%) played at competitive level, and all played recreational sport (Table 1) .
Operative technique
Both shoulders were examined under anaesthetic to diagnose the direction and degree of instability. An athroscopic examination was performed in all cases. The patient was placed in the beach-chair position. A straight skin incision was made lateral from the line from the coracoid process to the axilla. Exposure of the anterior glenohumeral capsule was carried out as advised by Rowe et al. [19] . Usually, we did not carry out an osteotomy of the coracoid process. When a patient had a rotator interval lesion, this was repaired with interrupted sutures. A T-shaped capsular incision was used: the first incision was made transversely at the mid-portion of the capsule and the joint inspected. When a Bankart lesion was present a second incision was made vertically at 1.5 cm medial to the glenoid margin, with the arm in full external rotation (Fig. 1) . The anterior aspect of the neck of the glenoid was decorticated using an osteotome and a curette (Fig. 2) . If a Bankart lesion was not present the procedure was changed from a modified to Neer's anterior capsular shift [14] . The inferior flap was advanced medially and/or superiorly and rigidly fixed at the point of the Bankart lesion with a small cancellous screw and a spike-washer (Fig. 3) , with the arm held in 30-45° of abduction and 30-45° of external rotation. The superior flap was advanced inferiority and fixed with a small cancellous screw or sutured over the inferior flap and the remaining medial capsule using non-absorbable thread (Fig. 4) .
Post-operatively, the arm was placed in a Velpeau sling for three weeks, followed by another three weeks in a simple sling. In the fourth week the patient began supportive passive exercises without extemal rotation, in the fifth week movement with external rotation and in the seventh week resisted active exercises. The full range of movement was usually restored within three months of operation. We did not allow any sport activity until normal muscle strength had been regained. Noncontact sports without overhead movement were allowed after four months. At six months the patient usually returned to previous contact or competition sports practice.
All patients in this series had a Bankart lesion. A HillSacks lesion was found in 22 (88%) of the patients, a rotator interval lesion was noted in 14 (56%) of the patients, capsular redundancy in 12 (48%) and attenuation of the capsule in 10 (40%).
Results
All patients were examined at follow-up and the results graded according to the system established by Rowe et al. (Table 2 ) [20] . No patient had a positive apprehension test and non showed recurrent anterior instability. Clinical results were graded as 22 (88%) excellent, 3 (12%) good and none were fair or poor. The average functional score was 48 points, with pain 10, stability 30 and movement 8 points. The accumulated average score was 96 points.
The mean range of movement at follow-up was 169° (150-185°) of elevation, 56° (40-80°) of external rotation in the neutral position, 92° (78-105°) of external rotation in 90° of abduction, and internal rotation so that the hand touched the spinous process of the 6th thoracic vertebra (range 4th-7th thoracic vertebra). Elevation and internal rotation were symmetrical with the opposite unaffected side in all the patients. Excellent=90 to 100 points; Good=70 to 89 points; fair=40 to 69 points; and poor=39 points or less& / t b l . b :
All but one of the athletes returned to active sport for more than two years following the operation, 22 (88%) to their previous level. At the most recent follow-up, 21 (84%) were playing active sport. In contact sports 10 (77%) of 13 athletes returned to their previous level, in limited contact sports 7 (88%) of 8, and in non-contact sports all 4 athletes achieved their preoperative level. All but one of the athletes returned to sport by 9 months after operation, with an average of 6.5 months.
Overall, only 3 (12%) athletes could not regain their previous level of sport.
There were no operative complications, no infections, no neurovascular problems and no loosening of the internal fixation.
Discussion
Since Bankart first described his repair [3, 4] various modifications of the procedure have been described, with good results [5, 7, 12, 17-21, 23, 24] .
However, recent experimental studies have demonstrated that the Bankart lesion is not the sole defect. Bigliani et al. and Speer et al. studied the role of the inferior glenohumeral movement in cadaver's shoulders and emphasised the importance of capsular stretching, as well as the detachment of the inferior glenohumeral ligament complex, in recurrent instability, [6, 22] . They suggested that capsular stretching should be considered in the surgical repair of recurrent instability. Harryman et al. showed, in cadaver studies, that section of the rotator interval capsule allowed a significant increase in anterior, posterior and inferior translation of the head of the humerus and that the imbrication of the rotator interval lesion decreased both inferior and posterior instability [10] .
Clinical studies have also demonstrated various lesions other than the Bankart lesion, such as capsular redundancy [26-71%] , including elongation, stretching or laxity, capsular attenuation (42-47%), a rotator interval lesion, and a defect in the glenoid rim, which may influence recurrent anterior glenohumeral instability [2, 8, 9, 13, 14, 19-21, 24, 25] . In our series, 12 (48%) of 25 athletes had capsular redundancy, 10 (40%) demonstrated capsular attenuation and 14 (56%) a rotator interval lesion.
In Rockwood's view, the incidence of recurrence following a Bankart or modified Bankart procedure was 3.3% [18] . However, Loomer et al. and Ungersbock et al., reported high reccurrence rates, with 4 (13%) of 30 patients and 4 (9.5%) of 42 patients, respectively, who continued competitive or contact sport after a modified Bankart repair [12, 24] . Arthroscopic Bankart repair is unsuitable for athletes in competitive sport since it does not allow treatment of the capsular redundancy or attenuation [28] and some surgeons have reported high recurrence rates of between 19 and 44% [13, 16, 25, 28] .
However, Altcheck et al., Jobe et al., Wirth et al. and ourselves have performed capsular shift and imbrication, combined with the Bankart repair and reported low rates of recurrence [2, 11, 27] .
These clinical and experimental studies have indicated that it is important to repair the Bankart lesion and also to reconstruct any redundant capsule or ligament to the proper tension by a capsular shift, to reinforce any attenuated capsule by overlapping it in a double fix procedure and to repair a rotator interval lesion.
It is important to restore the range of motion and muscle strength in the shoulder to the level of that before the injury. Recovering the appropriate range of motion depends on restoring correct tension to the capsule and on the programme of rehabilitation carried out after operation.
Warner et al. stated that the position of the shoulder at the time of repair of the capsule should be between 60 and 80° of abduction, 45 and 60° of external rotation and 10° of forward flexion. In their series, 11 (61%) of 18 patients recovered a symmetrical range of movement and 13 (72%) returned to overhead sports [26] . Jobe et al. described an anterior capsulolabral reconstruction in the shoulder of athletes playing overhand sports with a special programme of rehabilitation, including throwing exercises, for one year; 17 (72%) of 25 athletes were able to return to their previous level of competitive sport for at least one year [11] . In our series, 21 (84%) athletes returned to their previous level. However, two became dissatisfied with their throwing ability. For athletes in overhand sports, we believe that when the capsular repair is undertaken there should be an increased degree of abduction and external rotation. The operation we have described uses three modifications of the Bankart procedure. A screw and spike-washer make it easier to obtain rigid repair of the lesion and allow early and safer rehabilitation. The capsular shift and the repair of the rotator interval lesion allow correction of redundant and attenuated capsule. Repair with the arm held at 45° of abduction and in 45° of external rotation enables proper tension of the ligaments of the capsule.
